Rare disease Background:
Background
Uterine arteriovenous malformation (AVM) is an uncommon lesion characterized by an abnormal connection between arterial and venous circulation [1] . There can be congenital or acquired uterine AVM. Congenital forms are very rare and usually develop anomalies that exhibit histologic similarities to AVMs found at other sites with sometimes extensive extrauterine involvement. Acquired uterine AVMs are generally secondary to iatrogenic intrauterine procedures such as curettage or uterine surgery or pregnancy-related changes following delivery or abortion. The pathogenesis is thought to be dependent on shunting of blood from the capillary plexus to the less resistant venous system, possibly resulting in fistula formation after uterine procedures [2] . Patients with uterine AVM might be asymptomatic, although uterine AVMs generally cause abnormal vaginal bleeding. Diagnosis is performed with color Doppler ultrasound scan; angiography is the gold standard.
Uterine AVMs are in some cases followed up without interventions. Uterine artery embolization (UAE) may be indicated for unremitting uterine bleeding, although this technique is more often used to treat uterine symptomatic fibroids or adenomyosis. While the effect of UAE on fertility and pregnancy is unclear; it can be associated with risk of ovarian insufficiency and placental abnormalities during subsequent pregnancies [3] . Medical treatment is another therapeutic option.
We report a case of spontaneous resolution of acquired AVM following a therapeutic abortion; the AVM was managed with watchful waiting.
Case Report
A 45-year-old female who was gravida 1 para 0 presented to our tertiary care center with severe vaginal bleeding. Two weeks before, the patient had undergone a therapeutic abortion for fetal acrania. The procedure was performed with dilatation and curettage (D&C) under ultrasound control, which showed at the end of procedure a thin, not hypervascular endometrium. The patient's family history was negative for cardiovascular diseases and thrombotic disorders, and her medical history included previous laparoscopy for ovarian endometriosis and hysteroscopic polypectomy. Previously, the patient underwent an ultrasound examination and hysterosalpingography due to prolonged time of subfertility, and both examinations were negative for uterine pathology.
At admission, clinical examination of the abdomen was negative, while vaginal examination showed severe vaginal bleeding and an enlarged uterus. The patient's body temperature was 36.3°C, blood pressure was 130/80 mm Hg, heart rate was 65 bpm with regular rhythm, and oxygen saturation was 100%. Blood tests were normal with regular leukocytes count (6.2×10 9 /L), regular platelets count, normal coagulation set, and hemoglobin level equal to 12.5 g/dL.
A first level transvaginal ultrasound examination was performed on admission and showed a complex intrauterine lesion that spread through the myometrium. Color Doppler evaluation showed an elevated score (color score 4). Furthermore, the lesion was next to an intramural myoma. No intraperitoneal free fluid was registered ( Figure 1 ).
The patient was admitted to our Gynecological Unit in order to investigate the aforementioned findings. In the suspicion of gestational trophoblastic disease or retained material of conception after the abortion, beta human chorionic gonadotropin A B (beta-hCG) were drawn on admission. Beta-hCG were 25 U/L on first measurement, and measurements were repeated during hospitalization with a progressive decrease of values up to a negative level. Vaginal bleeding stopped after admission, but the patient remained hospitalized to obtain a certain diagnosis.
On the second day of admission, a second level transvaginal ultrasound scan was performed and confirmed not only the presence of a marked inhomogeneous area of tortuous and tangled vessels in the anterior wall extending from the endometrium to the myometrial without interruption, but also the presence of hemorrhagic fluid with internal thread-like structures, representing fibrin strands, in the pouch of Douglas (Figures 1, 2) . Afterwards, a pelvic magnetic resonance imaging (MRI) study confirmed the aforementioned lesion, described as an area of tubular and tortuous structures involving the whole myometrial anterior wall of the uterus with a 3.5 cm thickness and not well-defined borders. After intravenous administration of paramagnetic contrast agent (Multihance, 11 mL), we observed a progressive enhancement in the dynamic sequences of the lesion ( Figure 3 ).
Five days later, following the radiologist's indications, a computed tomography angiography (CTA) was performed to further assess the nature of the lesion. CTA revealed the presence of a hypervascular lesion inside endometrium and myometrium containing arteriovenous structures with a highly enhanced effect (Figures 4, 5 ).
Due to these findings, the diagnosis of uterine AVM was made.
Since the patient was clinically and hemodynamically in stable condition, we decided, in consultation with the patient, to undergo watchful waiting management.
Indeed, the patient was strongly motivated to have a future pregnancy and after accurate counselling, she refused to undergo invasive procedures such as hysteroscopy or D&C if not strictly necessary, due to the possibility of complications eventually leading also to a possible hysterectomy. We agreed to A B C the patient desire since she was hemodynamically stable and hadn't had any more vaginal bleeding since admission. The patient was therefore discharged in day 9. After 35 days, the patient had a follow-up ultrasound that showed a complete resolution of the uterine lesion ( Figure 6 ).
Discussion
We describe a case of acquired AVM with spontaneous resolution. Vascular uterine lesions include both congenital and acquired AVMs and are characterized by multiple abnormal connections between arteries and veins. AVMs are considered to be rare events [4] , with an estimated incidence of 0.63% after abortions or delivery [4] .
Congenital AVMs result from a defect in the differentiation of the primitive capillary system during fetal angiogenesis, whereas acquired AVMs are characterized by a shunt between uterine artery branches and myometrium venous plexus [1] . Generally, acquired AVMs develop from invasive procedures such as D&C, uterine surgery, delivery, or direct uterine trauma, and less commonly, endometrial cancers, gestational trophoblastic disease, fibroids, infection, intrauterine devices, or exposure to diethylstilbestrol [5] . Clinical presentations of acquired AVMs include general menorrhagia and metrorrhagia. Anemia and hypotension can be present due to blood loss. Other symptoms can be lower abdominal pain, urinary symptoms, and dyspareunia. Moreover, asymptomatic presentation is possible as well.
Diagnosis has changed in the last few decades. Indeed, in the past, AVMs were diagnosed after a hysterectomy, whereas nowadays non-invasive procedures are used for diagnosis of AVM [3] . Transvaginal ultrasounds with color Dopplerscanning is the first approach commonly used to investigate vaginal bleeding. Serpiginous vessels are usually detected with an irregular, turbulent, high-speed low-resistance blood flow [6] , AVMs usually show a color score of 3 or 4. The color score, which is a subjective semi-quantitative assessment of the amount of blood flow within the examined lesion, was made according to the International Ovarian Tumor Analysis (IOTA) protocol. According to this system, a color score of 1 means that no color signal is observed within the mass, a score of 2 means that a minimal amount of color signal is detected, a score of 3 means that a moderate amount of color signal is observed, and a score of 4 means that abundant color Doppler signals are detected within the mass.
Because of multiplanar imaging and contrast media, MRIs can be used to confirm a suspected AVM. A typical MRI finding would be an enlarged uterus with an undefined mass of tortuous and dilated vessels involving the myometrium or parametrium. Although CTA remains the gold standard imaging technique, it is an invasive approach and MR-angiography is considered comparable to evaluate the nature and the extent of the lesion [1, 2] . However, CTA can give information concerning the involved vessels.
Differential diagnosis of uterine AVM includes retained products of conception and gestational trophoblastic diseases, which may give a hypervascular appearance with turbulent flow, resembling the radiologic aspect of uterine AVM. Beta-hCG levels may be helpful in diagnosis. Our patient did not have a high level or an increase in beta-hCG levels, which would be expected in gestational trophoblastic disease.
AVM management is currently under debate and depends on the degree of hemorrhage, signs of hypovolemia, and the desire of the patient for future fertility [4] . Indeed, AVMs can resolve spontaneously, although a "watch and wait" management should be chosen only in case of hemodynamic stability. In our case, the strong motivation of the patient to preserve fertility led us to choose watchful waiting since the patient's clinical condition allowed a conservative approach.
In the past, hysterectomy was the treatment of choice; however, nowadays a conservative approach is preferred. UAE has been shown to have high clinical success and a low complication rate [7] . Nevertheless, hysterectomy could be considered as the treatment of choice in post-menopausal patients and in life-threatening situations [8] . Moreover, a pharmacologic approach is another therapeutic choice, and the literature describes several medical options such as methylergometrine, gonadotropin-releasing hormone agonists, and danazolo. These therapies have been used for their action in controlling bleeding [2] .
In our case, the patient underwent D&C 2 weeks before profuse vaginal bleeding, and her imaging study was very suspicious for AVM. Regression of an AVM with a spontaneous resolution has been described by different authors [3, [9] [10] [11] [12] [13] . In our case, due to the patient's hemodynamic stability and due to the absence of any further blood loss, a watchful waiting management strategy was considered safe and feasible. The acquired AVM resolved spontaneously after 35 days.
Conclusions
AVM should be considered in cases of heavy and sudden vaginal bleeding in a patient with risk factors for acquired AVM.
A color Doppler ultrasound scan should be performed as the first approach and an expectant management should be taken into account especially for a patient of childbearing age who is hemodynamic instability. Uterine AVMs usually affect women
